CYP2A5 induction and hepatocellular stress: an adaptive response to perturbations of heme homeostasis.
Unlike most cytochrome P450 (CYP) enzymes, murine hepatic CYP2A5 is induced during pathological conditions that result in liver injury including hepatotoxicity mediated by xenobiotics, hepatitis caused by various microbial agents and liver neoplasia. Since CYP2A5 metabolizes various important xenobiotics including nicotine and pro-carcinogens such as nitrosamines and aflatoxin B(1), altered gene expression could affect tobacco addiction, hepatotoxicity and hepatocarcinogenesis. This article synthesizes the current knowledge concerning hepatic expression of Cyp2a5 including the transcriptional and post-transcriptional regulatory mechanisms, pathophysiological conditions associated with enzyme induction such as oxidative and endoplasmic reticulum stress and altered lipid and energy homeostasis as well as the known exogenous and putative endogenous substrates. Knowledge of the stimuli responsible for the unique overexpression of CYP2A5 during liver injury may provide clues to a functional role for this enzyme and the impact of variable CYP2A5 expression on xenobiotic metabolism and toxicity, disease development and the adaptive response to hepatocellular stress.